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(54) PORCELAIN CAPACITOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide reliability -X7R characteristic (B 
characteristic) - for a DC breakdown voltage at a 
highest available temperature, and a small size and to 
reduce an irregularity in the voltage by forming a 
dielectric porcelain composition of sintered material of 
special ceramic particles. 

CONSTITUTION: A porcelain capacitor 10 comprises a ■ ^5-^ 

dielectric layer 12 containing one or two or more of Mtj^^^yjjij^/^v 
dielectric porcelain compositions, and two or more layers W^^^^ ^^^ ^^^^ ^ ^^^^^ ^^"^ 
of inner electrode 14 so formed as to hold the dielectric ^^^^ 

layer. The composition is formed of a sintered material i^^'^^:^ ' ' j^^j^^^ 

of ceramic particles. Core parts of the particles are 
almost formed of BaTiOS. A shell part of the particle is 
formed of BaTiOS in which oxide of one or two or more 
types of elements selected from Mg. Cd, Sr and Zn, and 
oxide of one or two or more types of elements selected 
from Sc, Y, Ga, Dy, Ho. Er, Yb. Tb. Tm and Lu are solid- 
dissolved. Thus, an irregularity in a DC breakdown 
voltage is reduced, and its level is improved. 



LEGAL STATUS 

[Date of request for examination] 14.04.1993 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 21 32860 



ir-aj.euL numoerj z 1 JZODU r^OPV 

[Date of registration] 24.10.1997 QEST AVAILABLE 



[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



(i9)0*a#ffit(jp) 



(51) Int. Cl.^ 

H 0 1 G 4/12 

C 0 4 B 35/46 

H 0 1 B 3/12 



#IB¥6 - 5 4 6 0 

(43) 0 >Pfig6^(l994) IM 14 0 



3 5 8 

D 

3 0 3 9059- 5 G 



F I 



m^m^ m miK^<o^ ? (^ 1 1 s) 



(2i)tBS#-^ 


^M¥3-76951 


(71)ttiMA 


000204284 




(22)tB^0 


^^£3^ (1991) 3^ 16 0 




^Mfi5-^^E±1F6T g 16#20-i- 






(72) 




n6S2o^ ±mm 






(72) ^mm 




n6#2o# :)^mm 






(72)mmm 




Ii6#20-^ :iszmm 






(74)ft3gA 







(54) immcD^m m^=^>^y'>"^Rxj^^(omm:^& 



(57) mm] 

inm X7R#tt (B#t^) Sr^L. /hST% L;0- 

mi^mrnKf^m^-^ ^^^^ m.^<Dm.^^m^ h^^^. ^ 

<D±y ^^y^^^<D=iT^:^^^^B a T i Oa Tb^hAi: 

^(^-fe^ ^ :y^^-^CDVzn/U'gl5^^ Mg, Ca. S 
r RXJ^ Znt^ ^ Mz, 1 SXti 2 SJ[^±(07n^<0^ 

^fkifej^. Sc, Y, Gd. Dy, Ho. Er, Yb. T 

m(omt^t^m^\^tLB a t i 03 t^^f^^^ 



BEffT AVA1U«1£ COPY 




1 

m^^m 1 1 mmt^m^m^m^ht^ ^ijl\^2 

•9. r(Oir^ ^ 'y^^T-c7)=ira5;^5^<^*B a T i O3 

a, SxmJ^Znt^hmiR^f\^f^im^^^2m\^J.±<Oyt 
m(Om\t^t. R2 O3 (fBL. RfiSc, Y. Gd, 
Dy, Ho. Er, Yb. Tb, T m^t/ L u 

[lt*:«3l mifErta5«il;d5N i ^^^^t-t^P^Pr 

-r^jLUt. :L(oy^=7])—^^^—vmz.m^i.x^m^ 

xa<^. :i<Dmmm^^mm,w^mn.^\^^\^^xm.^^ir 
^xsi:. :L(ommm^mim:^m%^k^i6\^^xm^m 

O, CaO. S X 01kUZnOt^hm^^f\^tiXmJL\^ 

2m^±<omitmt^ 03 mb. ri^sc, y, 

Gd, Dy, Ho, Er, Yb, Tb, T m^t>*L u 

hmiR^fifz.imyLk±2mu.±.(o^m) .tr^^^tt^^ 

(Ba+Mg + Ca + S r+Zn) / (Ti+R) 

^ LT. 1. OO^k^l. 0 A tfS:^Xo\^lB:^fz.B 
a 0&t//X*:iT i O2 ^;^i>^/<^i9. 
wi^WB^^f>^^ L is O-S i O2 -MeOXfiBz 
O3 -S i O2 -MeO ({i.L. MefiBa, Ca, S 
r. Mg^tKZ n;5)^P>i^*^^tLfclSXti2«J^XcD7c; 

[ft 5 ] 1 ^^(Dw.fm^^mmir 

^sxsi:. :L<o^m^x-2>xmhi^fz.m^^^^^i 

mt^ :i<o>^'7]}-^iy-vmzm^\.x^mi^m^i^ 



(2) #P¥^6-5 4 6 0 

2 

J: 9 J-«Stt-<-;=^ hKSrmbTttgiSl^^SXg 

t. ^(r>mmm^^^mim.^mm.^\^i^\^^x^^'t^T. 
mt. :L(Dmmm^mit'&nm%^\^i^\i^xm^mrr^ 

a T i O3 MgO, CaO, S r O^TJ^Z n O;^^^ 

m^^f\^f^imjL\^2m^^±,(omm^m^t. r^ o 

3 ({aU. RJiSc, Y, Gd, Dy, Ho, Er, Y 

b. Tb. Txnmy^'Lxjit^hm^^^tLxmjL\±2m^j. 

>Rt>*^.^JPfiS;5>^^{-:fo^tt^-t/^it (Ba+Mg+Ca + 
Sr+Zn) / (Ti+R) ^k^UT. 1. OO^k 

S5l5S*^5>(7)||2fi!c^;05C a Z r O3 lkXJ^/JL\±'B a 
Z r O3 ;6^^)?'^J9. 

Hij|S^;(jP^5>5?>^. L ia O-S i O2 -MeOX^iB2 
O3 i O2 -MeO (fa MetiB a, C a, S 

r. Mg, Z n;6-^51«§tt/ciaX(:i2SJeJlX<7)7C 

[000 1] 

30 [mm±.(oMm^m\ :i<D^mn. b a t i 03 ^^^k 
':^t^^mmw^mm^^mt^hf^^ijL\±2^j.AL(Dmm 
^mt. :L(ommv^m^msxo\^m^^fifz.2^j.±.<D 

[0002] 

^btt#ia^*tc*5v>r isoo'-'ieo ox.a^t^x^ 

i b U /.^ V ^ e 7 V? A ^ (7) « *^ JR ^ >^ V ^ tt 

tuf^/^^-r. m^^i^y^i^^f}^^:^vm\^^^ox\^^fc. 
hftx\^^tzMmm^^m^i^m(omM^m.jt\^w^m%^\:i 

50 ff^Sia^£i^^#Sr^;!)5T-#/j:v\ 



3 

[0004] M:^^^ 4#5IBg 61-2751-64 ^{^m 
df^. B a T i O3 \ZNh:^ Os tCo^ 0^ ^^^JD L 

^h^^jimm.i^m^mm.mmhti^ z 1 7bm^^tix\^^ 
z(DWMmm^m\^\ M7x:i^wmm.^{^is\^^xm 
^LytoT'ji. m^mmM,{c^^mm\::^^xi.^\,\ 

[0 0 0 5] ^-x\ ;*:<^wMA(i. m^mw^mm,^{^ 
isi,f^m^\^^<:>xnhti^i>(Dx^^x. mmm^m 

LT. #^0g 61-14607--14611 ^ 
<i^Bg6 2-1595. 159 6 ^^3K-P:^^;h.TV^5 

UT. 1-31 1094 — 31 1098-^. 

^1-314754 — 314756. ^MW- 1-315 

981 — 315983-^, #^^2-0 1 6 3 4 5. ^ 
mW- 2-76761 — 76768. 2-7 6 7 7 

3-7 6 7 7 6(o^^wfmm{cm^^tix\^^^h(o^m 
[0 0 0 6] znh(D^p^tiim\^m^mmi^mmK^^ 

(B ai.-^ ) Ok • (T i i-^ Ry ) Oz-y/z <OM 

xmt:>i-ztr^x^. m^^^(Dm2^^t{^xi^i^h 

ffll^?'^V^;6^ C a Z r O3 3^fiB a Z r O3 OV^Ttb/i^ 
^ffiv^. Mf-i^:!J0^:^c7)mi^^<i: LTJl. Liz O- 
S i O2 -Me OXfiBz O3 -S i O2 -Me O^ffi 

V\ mn^'^(Dm2^^t\^Xi'X. fSIt)fflV^7^.^V>75\ c 

rz O3 A 1 2 O3 09 t><o^/^< i h—:^^m^^^ 

[0 0 0 7] 

[0 0 0 8] fiSJxJ^. X7R#tt(B#tt) ^M*$tt 

fe5 1 2 5r{;i:fctt^li:^«^mi±t^^-r6ft«t4755S 

^m^mxnm^^m< i^m^^t. i 2 5x:f;iiy«t-5 

[0 0 0 9] X7R#14 (B«Ftt) 

/hST% U;5^t> 1 2 5t:tC^S»t-5a:8Effif«mJE<0>'< 



(3) 4#H¥6-54 6 0 

4 

a-toSSjt*ife^S*i--5 i,<DX^ 
[0 0 10] 

Sfl^^^. wO^S«s:^^g^tfJ:9icm^tt/c2jeJl_h 

10 (D±^ ^ >yi^W.lF'(O^T^:^^^t*B a T i O3 Tb^htC 
«9. -rOir^^ Mg, Ca, S 

r RXJf^Z n t^hm^^tlt:, 1 aXfi 2 a^JiCDTC^cO^ 
it^t. Sc, Y, Gd, Dy, Ho. Er, Yb. T 

^(omit^t^m^l.tiB a T i O3 7b^hfj:^:zt^^ 

[001 1] rrT% yi^n^(0=imti±. ir 

20 ai7l-95{CJi. Z r O2 ;^>5@^bTV^rt» ctv^b. :^fc. 
[0 0 12] ^fc. rOtt}MJC>^5a^=r>'^>if(^^ 

(DiRm^ J: o xnhfitim^f^^^(Dmm:imij\i^^(Dn 

mt^ :L<op.7V-t:iy-hm^^m\^x^mmm^i^ 

^oii^mmi^^-:^ hm^m^i.xmm^^n^T.m 
t. z(omm^^^mitm^m^^{cis\.^xm^'r^:L 
mt. z(Dmm^^mt^wmn^\c:}o\^^xmMm'r^ 
x.mt^mK.. mmm^f^^^:^^ ±^^x^^b a t i 

O3 (C. MgO, CaO, S T OJ^XfZnO^^hm^^ 

tiitimxa2mu±<Dmimt^ R2 oa xmi^^tt 

^mt^ (mU. RfiSc, Y. Gd. Dy, Ho, E 
r. Yb, Tb. TmS.t/Lu;6>^S*^$nfciaX{i 

40 iott^^/Ht (B a +Mg +C a + S r +Z n) / (T 
i+R) ^ktUT. 1. OOSk^l. OAtf^^X. 
9«-tra^fcB a OJlTJ^/XfiT i O2 tii^hf^^. tulB 
WilB^^t^. L i 2 O- S i O2 -Me OXfiBz O3 
-S i O2 -MeO ({Bb. MetiB a. Ca. S r, 

M g my^z n /)^ibm^^titi 1 sxt^ 2 sji^±(^7c^) 
[00 13] s/c. z(Dmm\^m^m(Dm^^i^y'i^^ 

50 -rsxg^. ::<^{S«Etcj:oT#^ttfcS*^5><^mi 



5 

±^^Xh^B aTi03<^.MgO, CaO, SrO 
c, Y, Gd. Dy, Ho. Er. Yb, Tb, Tm^ 

mmm^m,^RxfmDm^±mc:^i'f^^/i^^ (b 

a+Mg+Ca+S r +Zn) / (T i +R) k ^ L 
T. 1. OO^k^l. 0 4 ^/c^^ J: 7l-;(3nx.fcB a O 

*fi)c5)'COS2fig^;55c a Z r O3 RXJ^/X^B a Z r O 
3 t^h^J:^. HtflHmftD^^;^^ L is O-S i O2 ~M 
e OXI^Bs O3- S i O2 -Me O (ffl. Me f^B . 
a, Ca, Sr, Mg, Z n ^^bilS^^tl/c: 1 ^Xfi 2 

[0 0 14] :irr% mj|S2o(7)Mit*&{c^ov^T. ^. 

^JPfiSc^J'tiC 12 O3 ^TJ^/3lt;iA 1 2 O3 ^^tJ^h<D^ 
^ffiLr>bJ:V>b> 'KfflL/cC<Tt ctV^o ^fc. HfrfE2 

t'r^um^^-^xmf^^^^t:^*^x^^^^. wtti^^ 

[0 0 15] ^fc. s^^lE2o.oSJg*fe^c^^l/^r. 
^^(om 1 8 0 0-1100 t:;^^^ 

8 0 Ot:*jST*fiB a CO3 ^(0^m^^^+^ 

x\ siS^5^i^-tc/^i9^<. 1 1 oox:^m^^t^ 

So 

[00 16] ^yh. HfrtE2o<^®iit:fe■J*{c:^ov^r> 

^:»<^)^1^5>{CfflV>SB a T i O3 fi*Bffi755 9 9%J[^Jl 
±(Dt>c^'e. S^^liO. 5/im>0^e>2. 0 /i mOt»(7);D5 
0. 5 Mm*^T*li^lS;6>ii;9^ig^*r(§^iK 

2. 0 um^mx.^>tmmmmTi^x\.t, 

bt^hX^hho ^fc^ 1. OO^k^l. 0 4t\^ti<D 
tl. k<l. 0 0T-fi^ffifls:^^*£^f^;ii5^^«s:jbbT 

L*v\ k>i. 0 4Ximmi^(ommit7bmmtfj:^ 

t^hX^^o 
[0 0 17] 

^> (B ak-x ) Ok • (T i i-, ) O2 

-r^m^. "tti^erKD^^j^M^-t^xf^^i^x-m^ 

&^^(OM^^ (Ca. Sr. Mg^tJ^Z n) RXJI^K^ 
5> (Sc. Y. Gd. Dy. Ho. Er. Yb, Tb. 



(4) mm^6-5 4e0 

6 

[0 0 18] :l(D^0J|:lioV^T^l. fc^^O-CJ^'&^gStL 
rv^SB a T i O3 (CB a . M^5>.. T i , R^^^m 

m(om^m^\zfj:^xo Kmx.xm^i.xm^mi'^(o 

X\ B a T i O3 \^M\^Xmm^^^*^i^—{CSift-\^. M 
[0 0 19] 

immm] ^-r. mmmi\^-:>\^^xm.m'r^o fce>;e>-c 

10 ^2!)^^^i^TV^S^S9 9%J^±OB a T i O3 (^^J' 
^^^x^ ]} ^M.) 0 . 9 6 ^/l-gP, 9 9 %&.±<DM g 

O (mit'^^^-iy'>J^) 0. 0 5^/USB. ZnO (g^<b 
W^) 0, Ol^yugp. T i O2 mit^^» 0. 0 
a^ywgp. H02 O3 (^^{b^yi-^ ^7A) 0. 0 0 5^ 

[0 0 2 0] ^{C. r<7)^l'g^^^y^x:^l-;^^:y hdA 

ti. mm^nm^^m\^\ i 5o*c-c4^ra«:«u. r 

h^^^^/V-r^fflV\ ;^^4^^c:ioV^T^l 2 O 0°CT'2^ 
rRm«EL. m^^^comi^^Xh^ (Bao.^eMg 
o. OS Z no. 01) 0 1. 02 (X i o. 99 H o o. 01) 0 1. sss O 

[0021] mc^ z(Dm 1 f^^(om^ 9 s ^/wspi^u? 

C a Z r O3 im^f^^(Dm 2 (O^M 2 ^/l-gP^ 

^-^ffSL. ^tL^COS^^^^l 0 OaftgPCl^LT^ 

^n^5>(^lli^5> (0. 20Li2 0-o. aosio 

2-0. 04SrO-0. lOMgO-0. 06Zn 

30 O) 2mA^^mmL. ]J/i^m^:^y'^^^^V'^—. 

yt:m:^^^tmtmi»(7y^nsm\cM\^x 1 5fis% 

[0 0 2 2] ^<7)y^^V-^M^^mm\cA^x 

^b. :zti^MK^j::^])^:^'r^uy'^Ji^M.±\zmm\^X 
Sit Si bit. w<^»M^^^i^^|^:7^/i-iN_L-Cl 0 ot: 

0 c 111-^(0 jE:^m\^mmL^xi^mi-^o 
[0 0 2 3] — rta5ffi1iffl<7)^ffl;tt-<->^ hfi. 

1 . 5/4 mCO^ 3/ 'JryUJjf&Tl^ 1 O g t , Ji^/U-fe/W 
u^:^0. 9 g /t'9. lg(^^®$ 

iir/h^(^^^«^(cAix. 1 o^fe^jftl^f 5 ^ 
^ntZo ^bT. hfr:g$ 1 4mm. 

50 [0024] ±|SB1WJ® ^±f:: bT*^^miiv^ 



7 

[0 0 2 5] C(D^gft:^5/:7^$r#am^^;«)5pr 

[0 0 2 6] ^LT. ^^:L(Dm7c^^muti.tz:ikm 

u&<o 1 1 5 or:^x\ 1 0 o'C/h(Ojiffi-c#?aLr 

1 1 5 ot: (i^iS^ag) ^a^r^ii^i^uyc^. i o ox: 

mit\±W^mU) tCiot;0^;tT. 6 0 0T:^3 0 5)^Pb^{^ 

[00 2 7] m^. mmT^mm^^mmm^i^^^y^co 

5/ h (glass frit) tl^t^^/W 
(vehicle) .^7!»-b?:^^^«tt-<-:^ h^M*bT^iS 

wn^:^^'t'{c:fcv^-C5 5 ox:comST'1 s^^-F^m 

[0 0 2 8] Iil4tc^-f J: 3g<7>K 

1 2 <h 2@coi^gpmffii 4 t^^hfj:^mmm 

^fifzmm2 0 z.(Dmm2o<D±.\cm^^fLfz.Ph 

[0 0 2 9] f^^^ ^<Dmmm^:=^i^y'>-^i ocDmm. 
^m^mi 2(om-^\'to. 0 2 mm. — Mcortgpmm 

4 0^f^®afi5mmX 5mm= 2 5mm^ X^^^ 

[0 0 3 0] m^. mmm^^ :y=fi^^ \ o (omM^^m 

WmMp-t^^. 3X10^MQ-cm. 2 ^X.(0^mM^ 

^mmz. Lfc- 5 5T:^t>*+ 1 2 5x:<7)f^®sso^>fb 

^AC-5s , ACi2s75>-10. 1%. +3. 5%. 2 

o*C(7)#i:^S^S2PJcLirc-2 St:. +8 5*co#m 

^SO^>fb^A C-25. AC85;5^~3. 6%, -4. 2 

%. 1 2 5t:<7)ii:g£ffi^miEo^*9<a>55 e 4 v/zi m. 

S/hfit;d5 5 5 v/^i m-CfeofCo 
[00 3 1] /jr4b\ m^WK«Fl4{i»:<7)^®X'»J;eL 



(5) i|#§B¥6-54 6 0 

8 

(A) Ifc^m^E. M«20*C. j^RSci kHz. m 

(*^fS) 1. 0 vo^#r'#m^s^aij^L. :i<7) 

0. 0 2mm;6^^ff^T*^J6fCo 

[00 3 2] (B) mmW-^^ t a n 6 (%) flJitEit^ 

[ 0 0 3 3 ] (C) Sfet^ /> (MQ • c m) fi. 2 0 

10 t:tC:ioV>TDC 1 0 0 V^l5>r«^^*DLfc^(C— ^(O^ 

mt\z.m^y^^x^^xi^mz^ 

[0 0 3 4] (D) ^mMW(D\^m.mmx. m^mo:>^\^ 
^^^Att. -5 5^. -2 5X:. ot:, +2 0t:, + 
251C. +40^:. H-eox:. +85X:. +i05X:, 
+ 1 2 5ro#^a^{c:^ov^r. i^&^ikHz. m/BE 

(^^fi) 1. 0 vc7)^#T'ff^m^s^ffl;^u. 2 ox: 

<^ J: or #fco 

20 [0 0 3 5] (E) 1 2 5t:fC^ott6a:«^^®i£fi. 2 

^JfsKc^^n-rsffiSfLmEE^Ir i#a«9 l 0 0 

v<Dn^'x:m-m.\^xw^t^mmmMt^ (o. imAo 
[0 0 3 61 y^js^. w^m 1 {cov^T^-<fc;55^ 

30 ^i^^ 2 Cl^i-ii »9 <t o fco 

[0 0 3 7] :irT% Wm\2\X^ m^^'^hX.X (B 
a o. ssM g o. o3 Z no- oi C a o. oi S r o. oi) O1.02 (T 
io.^sEro.oa) 0^.99^tt^fflV^. a^^O^^J^^LTL 
i 2- S i O2 - S r Ofc*ttfflV^/c:t>0-efe5o 
[0 0 3 8] ^ife0ij3{i. UlS^^^J-ctbT (Ba 

go. 006 S r o. 005 ) Oi.oo (T i o, 98 Y 
bo. 02) Oi.99^. ^2S:^^5)'^ LTB a Z r O3 ^ 
ffiV^. m^Vi^^hX^X-^^ O3 - S i02 -MgOfctt 

40 [0 0 3 91 ^ife«?ij4fi. l|lS*^i»^LT (B a 
o. 99 C a o. 025 S r o. 005 ) 0 1 . 02 ( T i o. 99D 
yo. 01) Oi.99s ^2S;2^^5)'^ bTC a Z r O3 
^fflV^. ^l^iJP^^J'i UTBz O3 - S i O2 -B a 
O-CaO-MgO^. W.2WM^^h\^XOxz O3 
^t/Al2 O3 ^ffiV>/ct>CDT'fc'5o 
[0 0 4 0] mmm^SX. S*^5>^bT (Bacs^M 
g o. 03C a o. 02) 0 1. 02 (T i o. 96 Yo. 03 E r o. 01) O 
l.98^fflV^. m\WM^^h LTL i2 O-S i O2 - 
B a O^, %2WM^^h LTC r 2 O3 >Rt/A 1 2 O 

50 3 ^ffiV>fct><0-C*>6o 



(6) 



6-5 4 6 



10 



[0 04 1] ^ti. Jt^fiECTl'-S bT. mW^Tjk-rX 



[0 0 4 2] 

mi] 





CM 

m 








\ 




\ 




\ 


CD D 
R n 

N N 




0 CD 






m 


ss 


1 1 

1 1 

O CD 

S o s 

o o o 




1 

o 

—4 
U5 

CO Cn| 




1 

CD 
-—» 
DO 

LO 

CD 
1 

i» 

CD O 

f— V t— 1 

tfM CO 




S ^ 

a CD 
1 1 
« 0 

0 °" CM 
CD Z-J 

C) CD a 




CD 

in 
1 

0 

^ CQ 
CM CM 
C3 CD 




Its 


1 










CD 




CO 








t 


5 

i 

s 


a 
CD 


CO 


cn 

cn 

CD 


CM 
CD 


<0O 
C3 


C30 


00 
m 




o> 

CD 


CO 

0 

CD 


cn 
c=> 






CO 




CO 
C3 




cn 
cn 

CD 




cr> 


CD 
CD 


a> 

C=9 


«9 

o 

M 

DC 


CD 

n 
O 

N 

o 




▼—1 

CD 

n 
CD 

M 


2i 


o 

CD 

r» 
CD 

M 




tr> 

CD 

0 

M 




CD 

•0 

0 CI 

lb 




S 


lO — < 
CD O 

i s 




S o o o 
o ^ o o 

O O Q <p 
S tNl Cj5 V2 




CD O 
CD CD 

i i 




to LTa 
CSJ CD 
0 CD 

CD .0 

^ "2 

0 CO 




CO CM 
C=> CD 




s 




\ 




\ 




\ 




\ 


CO 


\ 




1 

O CM 

o v> 
C o 

Id 

a o 

=^ i 

oa g 
1 


o a> 
O CD 

" ©I 

0 o 

^ tb 

1 3 

i * 

c 

m 

«l 
o 

q 

c 

s 


n 

5 M 

O CM 

— . o 

Q CD 

P -t- 
C 

3 

1 ° 
S ^ 

0 a 

- — 

— 1— 
00 ' 
oa 1 

0 


n 

s cS 

0 CM 

lA 

1 ^ 
u> a 

M -* 

0 — ^ 
PS « 

» 0 

1 

rs • 


to 

0> 

C^ 

Q 
0 

(b 

s § 

CD >- 

, ^ D 

W Ob 

0 e> 
«i — 1 

s ^ 

«o 1 

0 

0 

0> 

0 

s 










CM 


CO 

5 


CQ 






in 

« 





[0 0 4 31 



(7) 



i|#Ba¥6-5 4 6 0 



11 12 







lO 


CM 


in 


in 

CM 


in 


CO 
CO 


CM 
ID 


in 

CO 




CO 
CO 


m 

^ 

m 

M 


151- 




CD 


to 


O 
CD 


00 

in 


in 
in 


O 

CD 


00 
in 


00 

in 


lO 

in 


10 




CM 


CO 


1—1 


in 


CD 


CJ) 


CD 




CO 


00 


OQ 

CJ 

<1 




1 


1 


1 


1 


CO 


CO 


O 
1 


CM 
1 


CO 

1 


CO 

1 


«t 

u 
<1 




CO 

ro 
J 


1 


1 


CO 

ID 
1 


CO 

CD 
1 


1 


CX) 
CO 

1 


O 

in 
\ 


in 

in 
1 


CD 
1 


M 




in 

CO 


CO 


CD 
CO 


CO 
CO 


(O 
05 


o 

CO 


o 
in 


o 


O) 

ro 


CO 








o 


in 


o 


o 




LO 






m 


■A 

l» 

u 
<1 




o 
1 


1 


o> 
1 


i 

\ 


o 
1 ' 


o 

1 


o> 
1 


o 

,-4 

1 


1 


o 
—1 

1 


a 


p 


e 
CD 

X 

CO 


« 

X 
to 

ir» 


X 

CO 
CO 


o 
X 

CO 


to 
o 

X 

LO 

ca 


X 


X 

CVJ 
CO 


X 


(9 

X 

o 

LO 


CD 

X 
in 








O 




•— * 


CM 


•—1 


( 




CM 


t— ( 




M 

w 


O 
CO 


o 

00 
CO 


O 
CO 

in 

CO 


O 
CO 


O 
CD 
CO 
^ 


O 
O 
CO 

^ 


o 

CM 
CO 


o 

CD 
CD 
CO 


O 

o 

CD 
CO 


O 

00 

CO 




m 




CM 

£ 

m 


CN 


CO 


CO 

2 


m 


±3 


in 

m 
m 

ftK 


in 
M 



[0 044] m2:^^h. mmm i ~ s i^^mm i ~ s <t 
[0 0 4 5] ;5>:{c. mmmi--5x^mhixtzimmm^=^ 

[0 0 4 61 JE«;i. 5>«fm^^«^^Srffiv^rEDSfe 



[0 0 4 7] miK^ mmm 1 <DW^(om^mMm.^M 

co^rgp (Agp) {Cf^K^-YV- (domain wal 

[0 0 4 8] ll!2{ilIl<O^^AX-^^nfcgR5><^ED 



(8) 

13 

\c9riirJ:o\^. ^Steo^TgR (A) (DE.r>s>^^^ h 

t:i^L. Ig|3iC^-rj: 9t-. ^B^a^(7)i/zii/USl5 (b) (O 
EDS^-<^ ^/^tCioV^'C^i. Ba, Ti, Ca. Z 
r. Ho^cO;?^^^ h/U;5S^bnSo EP*>. BaTiO 

[0 0 4 9] HP^. M0^fe<O=Irgi5(:i^5<^^<^*B a T i 
03^5>^^b^"9. ^H^^tT^i/^/l-a^fiB a T i O3 t 10 

B a T i O3 ^S*fi£^0^ 1 *i!c5>OM^5>. R^5>^ 

[0 0 5 01 \tmm--5<Dm.m^^\^^xmmmi 
--5tmm\ci.x^mm'^mi^^^^ummm(Dmm^n 

t^^fzo 20 
[0 0 5 11 HI 5 {^^^m(om\<Dm^mMm^M^7r^ 

T'fiBgp (vai/ua^tctiS) j-R^5> (Ho) (ommt^ 

TV>5:i<b;65^^^5o ^J:^. R^:9^605>*;6^^1^-tc/^ 
[0 0 5 21 \^J.±.t^h. *^BJf^^5*;te^Ji-5{cj: 30 

(O^^iD^^^^y^ti^M.hfl'T. B a T i O3 Jg^JfeOv^ 



4#M^6- 5 4 6 0 

14 

[0 0 5 31 

[|lI®(0^¥?:^IftP.^l 

[mil mmmx\m^hmm{^m^m.m.^(om'^mmm 

[1121 ll]^^JU:i#.^^m^e^mfi5c^(^ir^^ 

[ m 3 1 iiifS«?ij 1 \:i^.^mm^mmmm(r>^ =7^yp 

'So 

[1114 1 'mi^^\\\z.^.^m^^:y^:y^(Dm^mx^ 

So 

[nisi itti?^JcDKM6om^^'0^^K-cfcSo 

[mn ia5(7)Bgl5<?)EDS;^-<:J^ h/^^^i-^7:7-C 

[^^<^Ift§^l 

10 m^^^yy'l^-^ 

1 2 

1 4 

1 6 ^gpmH 

1 8 mi^mmm 

2 0 mm 

22 Pb-Sn^fflg 



[mil 



[1141 



(9) i{*Ba¥6-54 60 



(ISI2] 




j-^n^- (KeV) 



[1^3] 




J.;roU^- (KeV) 



(10) 

ime] 



#111^6-5 4 6 0 




(11) i|#BS3P6-5 4 6 0 



[ffllEl^^] 



(72) mm^ M 

«;^iR^:^E±lf 6TB16#20# 



(72) m?J= 



